What Education and Training Do Teachers Have for Teaching Science?
Exhibit 6.2 presents teachers' highest level of education. On average internationally, 70 percent of the fourth grade students and 8 percent of the eighth grade students had teachers who had completed a university degree. However, at the fourth grade, there was some variation across countries, with the majority of students in Algeria, Italy, Morocco, and Tunisia having teachers that had completed only secondary school. Exhibit 6.3 contains information about teachers' educational emphasis in science and teaching. Most countries have a national or regional science curriculum, and most countries reported that teachers received specific preparation in how to teach the science curriculum as part of pre-service education. However, in a number of countries the teachers of the fourth grade students reported little specific training or specialized education in science. Countries where 80 percent or more of the fourth grade students had teachers who studied primary/elementary education without a major or specialization in mathematics or science included Australia, Austria, Hungary, Lithuania, and the Slovak Republic as well as the benchmarking province of Quebec. In contrast, 83 percent of the fourth grade students in Kazakhstan had teachers with primary/elementary education and a major or specialization in science. In Armenia, almost all teachers had a science major or specialization (90%), but few had studied primary/elementary education. At the eighth grade, on average internationally, 8 percent of students had teachers who had studied science (biology, physics, chemistry, or earth science), but only 39 percent had teachers whose major area of study was in science education.
To provide more information about the branches of science that science teachers studied during their postsecondary education, Exhibit 6.4 presents the percentage of eighth-grade students whose teachers reported majoring in biology, physics, chemistry, or earth science. Teachers could major in more than one of these subjects, and the percentages in the exhibit reflect this. On average, biology was the most frequently reported major (42%), followed by chemistry (40%), physics (32%), and earth science (9%). ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent. A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. Background data provided by National Research Coordinators and by teachers.
1 Teachers who responded that they majored in more than one area are reflected in all categories that apply. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent. A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. Background data provided by teachers.
1 Teachers who responded that they majored in more than one area are reflected in all categories that apply. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A). ( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students.
SOURCE: IEA's Trends in International Mathematics and Science Study (TIMSS) 2007 Exhibit 6.4 Teachers' Major Area of Study in Science
Exhibit 6.5 contains teachers' reports about their participation in professional development in science. At the fourth grade, one-third of the students, on average internationally, had teachers that had participated in some type of professional development during the past two years in the various science areas asked about by TIMSS, including science content (34%), science pedagogy (35%), science curriculum (3%), and/or improving students' critical thinking or inquiry skills (33%). Somewhat fewer students had teachers with such professional development in science assessment (28%) and/or integrating information technology into science (24%). At the eighth grade, the participation in professional development was somewhat higher, but the pattern was similar. Approximately one-half of the eighth grade students, on average internationally, had teachers that had participated in some type of professional development during the past two years in science content (58%), science pedagogy (57%), science curriculum (5%), science assessment (47%), improving students critical thinking or inquiry skills (46%), and integrating information technology into science (45%).
Teachers also were asked about opportunities for collaboration with other science teachers. Exhibit 6.6 contains the results in relation to students' average science achievement, with trend data from 2003. Internationally on average, the largest percentages of students at both grades (59% for both) had teachers that collaborated with other teachers about 2-3 times a month. Other than that, collaboration tended to be more frequent (27-3% at least weekly) rather than less frequent (0-4% never or almost never). Although teachers may well appreciate opportunities to benefit from the experience of their colleagues, on average internationally, the frequency of collaboration was not related to achievement at either grade. At the fourth grade, between 2003 and 2007 the frequency of collaboration (percent at least weekly) increased to some extent in Armenia, Italy, Morocco, Scotland, and Tunisia while it decreased in Lithuania. At the eighth grade, the frequency of collaboration increased between 2003 and 2007 in Armenia, Jordan, and Scotland, while it decreased in Bahrain, Cyprus, Serbia, and Sweden.
Background data provided by teachers. ( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less than 50% of the students. Background data provided by teachers. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
Exhibit 6.5: Teachers' Participation in Professional Development in Science
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. Based on teachers' reports on the frequency of four types of interactions with other teachers: 1) Discussions about how to teach a particular concept; 2) Working on preparing instructional materials; 3) Visits to another teacher's classroom to observe his/her teaching; 4) Informal observation of my classroom by another teacher. Frequency is computed by averaging across four items based on a 4-point scale: 1. Never or Almost Never; 2. 2 or 3 times per month; 3. 1-3 times per week; 4. Daily or almost daily. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent. A dash (-) indicates comparable data are not available. A tilde (~) indicates insufficient data to report achievement. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. A diamond (◊) indicates the country did not participate in the assessment. TIMSS 2007 asked the students' teachers of science how prepared they felt to teach a subset of the science topics included in the TIMSS 2007 science framework. At the fourth grade, teachers were asked about 22 topics in total, including 6 topics in life science, 9 topics in physical science, and 7 topics in earth science. At the eighth grade, teachers were asked about 23 topics in total, including 7 topics in biology, 5 topics in chemistry, 6 topics in physics, and 5 topics in earth science. The percentages of students with teachers that reported feeling "Very Well" prepared to teach the various topics are presented in Exhibits 6.7 and 6.8. In Exhibit 6.7, the results are summarized across all the science topics and by content domain, and Exhibit 6.8 presents the results for each topic. At the fourth grade, the average across all science topics was 54 percent. The life science content domain had the highest average percent across topics internationally (59 percent), with the highest percents for the individual topics of changes in environment (66%), relationships in a living community (64%), and human health (63%). The average across the topics in the earth science content domain was 56 percent, with most of the individual topics ranging from 56 to 64 percent, however, only 3 percent of fourth-grade students were taught by teachers who reported feeling very well prepared to teach about fossils of animals and plants. The physical science content area had the lowest average percent across topics internationally (46%), with considerable variation from topic to topic.
At the eighth grade, the average across all topics was 70 percent. Chemistry had the highest percent on average across topics, with 77 percent of the students having teachers that reported being very well prepared to teach those topics. The highest percents for the individual topics were for particulate structure of matter (83%) and classification and composition of matter (8%). The average for the physics topic was 70 percent, followed by the biology topic at 67 percent, and then the earth science topic at 62 percent.
The individual topics in physics were similar, with all between 65 and 76 percent. Within the biology topics, the highest percents were for cells and their functions (76%) and major organs and organ systems in humans and other organisms (75%). In earth science, 70 percent of eighth-grade students were taught by teachers who reported feeling very well prepared to teach about environmental concerns and 68 percent on the use and conservation of earth's natural resources. Background data provided by teachers. * See Exhibit 6.8 for data on individual topics. ** The TIMSS topics were summarized to reduce teachers' response burden.
A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less than 50% of the students. Background data provided by teachers. Does not include students whose teachers report that they do not teach the content domain. * See Exhibit 6.8 for data on individual topics. ** The TIMSS topics were summarized to reduce teachers' response burden. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent. A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. An "x" indicates data are available for less than 50% of the students. Background data provided by teachers. * The TIMSS topics were summarized to reduce teachers' response burden.
A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "x" indicates data are available for less than 50% of the students. Background data provided by teachers. Does not include students whose teachers report that they do not teach the content domain. * The TIMSS topics were summarized to reduce teachers' response burden. ¶ Did not satisfy guidelines for sample participation rates (see Appendix A).
( ) Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent. A dash (-) indicates comparable data are not available. An "r" indicates data are available for at least 70 but less than 85% of the students. An "s" indicates data are available for at least 50 but less than 70% of the students. 
